Response to “some comments on R. J. Gillings' analysis of the 2/n table in the Rhind Papyrus”  by Gillings, R.J
HM 5 Correspondence 221 
CORRESPONDENCE 
This department welcomes correspondence on the contents or 
policy of HM, corrections of errors in the literature, ques- 
tions and discussion of previously published questions, brief 
notices of historical discoveries, and other communications of 
interest to the history of mathematics community. 
RESPONSE TO "SOME COMMENTS 
ON R. J. GILLINGS’ ANALYSIS OF THE 2/n 
TABLE IN THE RHIND PAPYRUS" 
By R. J. Gillings, Sydney, Australia 
M. Bruckheimer and Y. Salamon (referred to below as "MB and 
YS") of the Science Teaching Center of the Weizmann Institute, 
Israel, have commented (HM 4, 445-452) on Chapter 6 of my 
Mathematics in the Time of the Pharaohs [MIT Press, Cambridge, 
Mass. 19721. I reply to those of their comments that require 
explanation, and at the same time, thank them for drawing the 
attention of historians of mathematics to one of the very 
interesting topics of the mathematics in the time of the 
Pharaohs. 
Their first remark is that the prescribed standards of 
Ahmose, the scribe of the Rhind Mathematical Papyrus (RMP) are 
really those of Gillings and other historians, not the work of 
Ahmos6. But they should have read also chapter 7, where further 
references to the Recta are made, and details given regarding 
the scribal "red auxiliaries" used in the 50 divisions, and 
more particularly, noted line 2 of the division 2/35, where the 
scribe specifically used his special additional red auxiliaries 
(in italics) to explain his technique, thus, 
35 30 16 
-- 
42 36 
6 7 5 
It is certainly brief, but just as the scribe wrote it. 
On pages 77-80 of this chapter, I express my views and 
conclusions on this particular division under the heading, 
"Two Divided by 35. The Scribe Discloses his Method". However 
if MB and YS did peruse chapter 7 but were not impressed, then 
may I refer them to a more recent article on 2/35 by Kurt Vogel 
ilk ENCHORIA, Wiesbaden, IV, 1974, pp. 67-70. Vogel's article 
begins by quoting R. A. Parker's recent publication, Demotic 
Mathematical Papyri, Providence, R.I. 1972, where he specifically 
deals with 2 f 35, and before treating the division in detail, 
he (Vogel) finds it pertinent to refer to Peet, Eisenlohr, 
Chace, and Struve in that order, then toward the conclusion, 
refers to Baillet, Peet again, and Sethe, who had all drawn 
certain convictions from the scribe's division of 2 by 35. MB 
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and YS state clearly, "the scribes' own prescribed standards are 
the conjectures of Gillings and other historians, and not the 
work of the scribe, who makes no explicit mention of any 
standards." The word scribe is a general term, and in Ahmose's 
case maybe they were not "explicit", but they were there, just 
as they were with other scribes. 
It is clearly inappropriate to record the conjectures of all 
the mathematicians mentioned above, but Cantor, [Vorlesungen 
Uber Geschichte der Mathematik I, 3, 1907, 3rd Ed., p. 671, 
brings to our notice the formula 
2 2 1 1 -= -= 
n ab 1 z a(a + b) +1 z b(a + b) ' 
suggested by the scribe's work. And Vogel also draws our atten- 
tion to the later writing of the scribe of the Demotic Math. 
Papyri, as translated by Parker, as well as that of LE Papyrus 
Math&matique d'Akhmim, Baillet, Paris 1892, which are so 
similar, as to justify them being included in the one statement, 
as recorded by Vogel. 
Von 2 das 35 
Was mit was ist 35? 5, 7 ist 35 
5 und 7 gibt 12 
12 durch 2 ist 6 
6 ma1 5 ist 30 
6 ma1 7 ist 42 
-- 
And so, 2/35 is (30 42) as recorded in the Recta. Parker 
writes: "Peet remarked that here the scribes treated 2/3S2 _ 
irregularly, because the usual formula for 2 + 5 was - -- 
I 5 giving, 2/S = (3 15) so that 2/35 = (21 lOS>." 
(1 3 3) 
MB-YS then refer to the value recorded by the scribe for 
2/95, by quoting [MTPh pp. 68-691, the whole of what I had 
written. They criticize my concluding sentence, in which I said 
that the scri&e, "might have expressed his answer more concisely", 
by putting (60 228) for (60 380 570) (See my addendum below), 
and then they make the imprudent statement that, "the scribe 
has made a thoroughly bad choice", with no further comment. 
This is a wild exaggeration! The choice is in fact a good one, 
though not the best, by his own standards. It would be 
interesting to know what their computer IBM 370-165 had to offer 
for 2/95. Their table in Appendix A shows that they had 768 
values to choose from, compared with only 148 from RDF-9. Couldn't 
they then find just one better value to justify their reckless 
claim? Apparently not, but if they did, it was not mentioned. 
However I particularly appreciate their reference to 2/95, since 
it enables me to make a brief statement of a certain odd 
circumstance, which should interest historians who may not 
previously have encountered it. So now I deviate as briefly as 
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possible, while thanking MB-YS for providing me with the excuse 
for it. 
My contention is, that the Egyptian scribe’s entry for 2/95 
in unit fractions, stands in the same relation to the RMP Recta, 
as does the Pythagorean triad calculated by the Babylonian scribe 
in line 2 of the clay tablet, Plimpton 322. [Plimpton 322. 
Columbia University, New York. 0. Neugebauer, The Exact Sciences 
in Antiquity, Harper Bros. N.Y. 1962, 3rd. Ed. R. J. Gillings, 
Aust. Jr. Science, Sydney, Vol. 16, Oct. 1953, NO. 2. R. J. 
Gillings, Math. Gaz., London, Vol. XXXIX, Sept. 1955, No. 329. 
E. M. Bruins, Math. Gaz., London, Vol. XLI, Feb. 1957, No. 335. 
R. J. Gillings, Math. Gaz., London, Vol. XLII, Oct. 1958, NO. 
341. ] Both are solitary errors among a whole set of related 
calculations, and both are slight and moderate mistakes. And 
here’s the surprise of it all! The efforts of the historians 
to interpret and discover how they came to be made, unexpectedly 
threw light on the hitherto unsolved problem; how were they all 
calculated? 
For the record, Plimpton 322 records in cunieform, a table 
of 1.5 Pythagorean Triads, some of the numbers being quite large. 
For L2 + b2 = d2, line 2 has, & = (57,36) b = (56,7) d = (1, 
20,25) in cuneiform, which is 1 = 3,456 b = 3,367 d = 4,825 
in Hindu-Arabic. The scribal error was having d = (3,12,1) for 
(1,20,25). Plimpton 322, ante-dates Pythagoras by more than a 
thousand years. 
I think that I’ve come close to finding out how the ancient 
scribes of the RMP Recta and Plimpton 322 produced their OWI~ 
special tables of numbers. There was very little data to go on, 
just a couple of chance and fortuitous errors which they had 
made, one each. It is most pleasing to note that there are many 
supporters of the conclusions to which I have come, but of course 
there have been critics as well. So now, what about some of 
these historians, particularly the latter, themselves making an 
effort at elucidating the problems, and then maybe accept me as 
an accessory or even a critic of their work? 
Should any historian decide to attempt it for the Recta, 
may I offer one piece of advice. Do not assume that any ancient 
Egyptian scribe used plus or minus signs, multiplication or 
division signs, power or root signs, or that he could solve a 
quadratic equation as in a modern textbook. The sum total of 
their mathematical background was, first, their complete 
knowledge of the Twice-Times table, which included unit fractions 
and secondly, their ability to calculate two-thirds of any 
integral or fractional number. The sole reason or excuse for 
using modern arithmetical notations or algebraic expressions, 
in any explanatory detail regarding the RMP and the Recta, is 
that of making the matter clearer and simpler in modern-day 
printing, to the present day reader. 
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In their Appendix B MB and YS deal with 2-term expressions 
for 2 + n where n is odd. From 2/n = l/a + l/b, if n is prime, 
the unique equality is derived, 
2 1 1 -= 
P ;(P + 11 
+1 , 
TP(P + 1) 
other 2-term expressions for 2/pm, 2/pq and 2/p2q are referred 
to, and the statement follows, "We could obviously go on to 
obtain more general results, but these examples cover all the 
cases in the Recta table. Originally we had a more complicated 
proof of the above results. The proof giVeJl here was suggested 
as a result of reading Bruins 1952." 
The authors might have profited equally well, had they also 
read some of the following mathematicians' work, who were 
concerned with the same topic. Sylvester [London 18821, 
Eisenlohr [Leipzig 18911, Baillet [Paris 18921, Cantor [Leipzig 
19071, Sethe [Strassbourg 19161, Peet [London 19231, Gunn 
[London 19251, Chace [Oberlin 19271, Hogben [London 19361, 
Neugebauer [Copenhagen 19511, Parker [Providence 19571, Vogel 
[Wiesbaden 19741. These famous mathematicians and many others, 
have attacked the problem which Ahmos&, scribe of the RMP Recta, 
tried to solve, but no one has completely solved it, not even 
with the help of advanced modern algebra and computers, while 
Ahmos$ was limited to the twice-times table and the ability to 
find two-thirds of any number. 
As an illustration of the foregoing statements, let us look 
at the contribution, for example, of number one on our list, 
from J. J. Sylvester, published in the Educational Times 
[London Vol. 37, p. 42 18821. 
2 "Given that uX+l = U, - uX + 1, it can be shown that, 
c ;=*-A. 
X x+1 
Thus, if x = 1 and u0 = 5, then Ul = 21 and U2 = 421, SO that, 
(5 + 21) = (4 - m), and so on. This arises out of the very 
beautiful Ancient Egyptian method of expressing all fractions as 
the sum of the reciprocals of continually increasing integers. 
The successive integers are supposed to be all made maxima, 
which renders the process perfectly determinate, though the 
Egyptians did not uniformly observe this condition in their 
praxis. This easy but deeply interesting question, furnishes a 
new instance of the wonderful wisdom of the Egyptians." [End of 
extract.] Now Sylvester's equality can be relwritten as- 
5 21 420 = 4, or more simply, 4 = 5 20, and generally for 
all values, as, 
n= (n + 1) n(n + 1) 
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so that we have the equalities, 
i=T z 
2x3 6 
- 
3=T 12 
4 = ‘5 20 
and so on to infinity. Now if we choose only the odd values of 
n in this table when extended, and then multiply throughout by 
2, we obtain all the entries of the Recta, 2/2n+l, all of which 
are simple binomial expressions, half of them being even numbers 
just as Ahmose' desired. But it didn't turn out so well! Observe. 
2/3=7 c As in the Recta. 
2/S = 3 15 As in the Recta. 
Z/7 = 4 28 As in the Recta. 
2/9 = 5 45 The Recta has 6 18. 
2/11 = 6 66 As in the Recta. 
2/13 = 7 91 The Recta has s 52 104. 
2/15 = 8 120 The Recta has 10 30. 
2/17 = 75 153 The Recta has 12 fl 68. 
2/19 = i8 190 
- 
The Recta has 12 76 114. 
-- 
2/21 = 11 231 The Recta has 14 42. 
2/23 = 12 276 As in the Recta. 
2135 = 18 630 The Recta has 30 42. 
There is no need to go any further because the numbers are 
becoming too large, and indeed we must stop at 2143, because from 
then on, the second unit fraction exceeds 1,000. So Sylvester's 
interesting algebra would have assisted him very little, like 
that of all the others. Indeed Ahmose has only four entries 
the same as Sylvester excepting 213, namely, 215, 217, 2/17 and 
2/23. 
One might even suggest that Ahmose had some form of calcula- 
tion related to algebra, when one looks more closely at Problem 
61B of the RMP. This problem states that to find Z/3 of any 
odd fraction, take twice it and six times of it. Let us first 
note that of the 50 entries in the Recta, 24 refer to 2 divided 
by prime numbers, 17 refer to multiples of 3, while 7 are 
numbers of the form a x b although odd, and only 2 are perfect 
squares, not multiples of 3. So applying the rule of 61B to 
the odd numbers, 
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2/3 of ?i or 2 f 9 = c 18 As in the Recta. 
s 
- - 
2/3 of or 2 f 15 = 10 30 As in the Recta. 
- 
2/3 of ? or 2 f 21 = 14 42 As in the Recta. 
2/3 of 9 or 2 t 27 = 18 54 As in the Recta. 
- 
2/3 of ii or 2 t 33 = 22 66 As in the Recta. 
etc. etc. etc. 
2/3 of 33 or 2 I 99 = 66 198 As in the Recta. 
I have made no comments regarding Appendix A. This is 
because it was Professor C. L. Hamblin, School of Philosophy, 
University of N.S.W., who programmed the KDF-9 computer of 
Sydney University, and supervised the production of the results, 
in 1971. I have sent a photostat copy of the article by MB 
and YS to Professor Hamblin, suggesting he may care to make 
some comments. 
ADDENDUM 
Although MB and YS have quoted in their comments, the 
whole of page 68 of my book which deals with 2/95, it does not 
appear that they gave attention to the footnote on that page, 
which though brief, is important regarding the expression of 
2/95 as the sum of two unit fractions, instead of three unit 
fractions. In chapter 9, I deal with the EMLR papyrus which is 
associated with the RMP, and which consists entirely of a 
series of equalities of unit fractions, in common use among the 
scribes. Line 18 of the EMLR gives, 
- 
EMLR, line 18, 30 45 90 = 15 a standard equality, 
so that we have, (ii? 15) 30= s on division by 3. 
Lines 1,2,3 give us, 6 30= !? so that clearly, 
the equality, 10 E= 6 is simply derived. 
- 
Multiply by 2, and, 20 30 = 12 is obtained, and then, 
Multiply by 19, so that, 380 
- - 
570 = 228 is the equality sought. 
It thus becomes clear toz, that writing, 2/95 = (60 228), 
instead of, 2/95 = (60 380 570), was really a simple step for 
the scribe, which was either an accidental ommission, or merely 
a fault of memory. We shall never know! But from this single 
fault in the whole of the Recta, we have surely learned something 
of the scribe's methods of constructing it. 
For the last three multiples of 2, namely 2/65, 2/85, 2/95, 
the scribe could simply take 2/S = (3 z), and multiply by 13, 
17, 19, obtaining, 2/65 = (3 i%), 2/85 = (3 ?%), and 
2/95 = (5 285). Since 75 is a multiple of 3, 2/75 has already 
